The high-M, isoenzyme of alkaline phosphatase (AP, EC 3.1.3.1), a highly sensitive index to cholestasis, was measured by liquid chromatography in 45 patients with cystic fibrosis. Results of serum tests for liver dysfunctlon-including .glutamyltransferase, aspartate aminotransferase, alanine aminotransferase, total AP, bilirubin, and bile acidswere compared with those for high-Mr aggregates of liver AP with lipids and other enzymes in bile or plasma (9, 10). We undertook to evaluate its diagnostic value in detecting the presence of liver disease in CF.
Abnormalities
of the gallbladder were found in as many as 60% of a 15-to 20-year-old group in whom a shrunken, hypoplastic gallbladder was found at postmortem exanunation (3). The incidence of cholesterol gallstones in an adult series was 24% (4). In CF the bile becomes more lithogenic because of large losses of fecal bile salt and a subsequent variation of cholesterin-bile acid ratio in the bile fluid. Only a few reports on extrahepatic biliary obstruction by intrapancreatic compression of a commonbile duct are found in the literature (5) (6) (7) (8) .
Abnormal liver findings by hepatic scan or laboratory measurements are found in 40% to 50% of CF patients. aggregates of liver AP with lipids and other enzymes in bile or plasma (9, 10). We undertook to evaluate its diagnostic value in detecting the presence of liver disease in CF.
High-Mi AP is already considered an sensitive marker for cholestasis (10) (11) (12) (13) (14) .
Materials and Methods
We measured the activity of high-Mr AP isoenzyme by a modified liquid-chromatographic method for the determination of isoenzymes of AP (15 
G.).
Results Figure 1 shows the results of high-Mr AP activities in controls and CF patients. In 20 CF patients, activities were above the upper limit of the control group. Table 1 Table 2 shows correlation coefficients of all analytes with high-Me AP, which we determined by using data from all the 45 CF patients. The correlation of high-Mr AP with GGT, AP, ALT, and AST was significant and positive; the correlation with bilirubin and bile acids was not significant, nor was there a correlation between age and high-Mr AP. Compared with GOT, AP, ALT, AST, bilirubin, and bile acids, high-Mr AP showed the highest rate of increased activities (44.4%). Signs of liver diseases were found in 38.3% when results for all other analytes were summed. Four patients had slightly increased activities of AST and ALT with normal activities of high-Mr AP, but there were no increases in the typical markers for cholestasis.
Discussion
High-Mr AP was increased in 44.4% of our CF patients. demonstrated the existence of circulating membrane fragments exhibiting phosphatasic activity, particularly in the presence of cholestasis. In contrast to the high sensitivity for cholestasis, high-Mr AP shows minor specificity for the various causes of cholestasis (12). Consequently, the determination of high-Mr AP cannot differentiate between the several liver diseases responsible for cholestasis in CF.
Only some of our patients had increased concentrations of bile acid. The interpretation of bile acid was difficult because sara were drawn from patients who had visited our CF-outpatient clinic several hours after a "nonstandardized" breakfast.
Determination of bile acids for cholestasis in CF is disturbed, because bile acid concentrations in serum depend on gallbladder volume and steatorrhea (16 
